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(57) ABSTRACT 

An object of the present invention is to provide a heavy 
metal ion scavenger having more excellent scavenging per 
formance than previously. In order to attain this object, 
organic polymer materials of the present invention are 
characterized in that they have a polymer side chain derived 
from a haloalkyl-substituted styrene on the backbone of an 
organic polymer base and a functional group capable of 
forming a complex With a heavy metal ion has been intro 
duced onto said polymer side chain. These organic polymer 
materials have excellent heavy metal ion scavenging per 
formance so that they can be suitably used as heavy metal 
ion scavengers. 

5 Claims, 1 Drawing Sheet 
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ORGANIC POLYMER MATERIAL, PROCESS 
FOR PRODUCING THE SAME, AND HEAVY 
METAL ION REMOVER COMPRISING THE 

SAME 

FIELD OF THE INVENTION 

The present invention relates to organic polymer materials 
that can be used as scavengers for removing heavy metal 
ions such as cobalt, nickel, copper, mercury, cadmium, lead, 
iron, Zinc or the like contained in industrial Water or Waste 
Water in the ?elds of precision electronic industry, medicine, 
pharmacy, nuclear poWer generation, etc. 

PRIOR ART 

Conventional Water treatment techniques for removing 
heavy metal ions contained in industrial Water or WasteWater 
involve (1) precipitating target heavy metal ions as insoluble 
metal salts or hydroxides; (2) concentrating heavy metal 
ions by evaporation; (3) removing heavy metal ions by 
adsorption to an adsorbent; (4) removing heavy metal ions 
by membrane separation; (5) removing heavy metal ions by 
solvent extraction; (6) electrochemically depositing heavy 
metal ions at an electrode; or the like. 

Method (1) above comprising precipitating heavy metal 
ions as hydroxides or the like is currently most common, but 
this method has problems such as dif?culty in post-treatment 
or recovery/recycling of sludge produced, redissolution of 
amphoteric materials in treated Water at excessively higher 
pH, formation of complex salts that are dif?cult to remove, 
etc. As a means to solve these problems, the use of bead-like 
chelate resins has become common in connection With 
adsorptive removal method (3) above. 

HoWever, adsorptive method With chelate resins has also 
the disadvantage that large amounts of resins are required 
because it is dif?cult to ef?ciently separate loW levels of 
dissolved heavy metal ions by adsorption. Furthermore, this 
method is limited to applications using packed column 
systems because chelate resins are in the form of round 
spheres having a diameter of about 0.2—0.8 mm. This may 
also cause the disadvantage that the How rate cannot be 
increased due to great pressure loss When a stock solution is 
to be continuously ?oWn. 

Moreover, bead-like chelate resins normally have a rigid 
three-dimensional structure due to the presence of crosslink 
ers such as divinylbenZene, so that heavy metal ions or 
regenerants cannot diffuse into the resins at suf?cient speed. 
Therefore, removal speed of heavy metal ions or dissolution 
speed of heavy metal ions during regeneration of the resins 
is also loW. In addition, these resins Were practically dif?cult 
to recycle because chelate groups may be separated from the 
resins to diffuse or may be chemically changed under the 
action of regenerants during regeneration of the resins. On 
the other hand, they Were dif?cult to incinerate When they 
Were not recycled but desired to be disposable. This invites 
the great problem of hoW to reduce the volume of radioac 
tive Waste chelate resins after they are used to remove heavy 
metal ions in WasteWater from a nuclear poWer plant, for 
example. Improper disposal of even non-radioactive Waste 
resins may cause adsorbed heavy metal ions (eg, mercury or 
cadmium) to diffuse to invite serious secondary pollution. 

JP-A-187143/1990 proposes a heavy metal ion scavenger 
to solve the above problems in Which a graft polymer side 
chain is introduced into a polymer base by graft 
polymeriZing a polymeriZable monomer having an epoxy 
group such as glycidyl methacrylate and an iminodiacetate 
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2 
group is immobiliZed as a chelate group on the graft polymer 
side chain. The heavy metal ion scavenger proposed here 
shoWs high adsorption performance for trace heavy metal 
ions in aqueous solutions. 

HoWever, there are still needs for scavengers shoWing 
further excellent heavy metal ion scavenging performance. 

DISCLOSURE OF THE INVENTION 

As a result of careful studies to further improve perfor 
mance of heavy metal ion scavengers of the type having a 
polymer side chain on the backbone of an organic polymer 
and a functional group capable of forming a complex With 
a heavy metal ion on the polymer side chain, We accom 
plished the present invention on the basis of the ?nding that 
an organic polymer material obtained by using a polymer 
side chain derived from a styrene compound having a 
haloalkyl group on the benZene ring and introducing a 
functional group capable of forming a complex With a heavy 
metal ion onto the polymer side chain shoWs more excellent 
heavy metal ion scavenging performance than conventional 
heavy metal ion scavengers. 

Accordingly, the present invention relates to an organic 
polymer material characteriZed in that it has a polymer side 
chain derived from a styrene compound having a haloalkyl 
group on the benZene ring on the backbone of an organic 
polymer base and a functional group capable of forming a 
complex With a heavy metal ion has been introduced onto 
said polymer side chain. The present invention also relates 
to a heavy metal ion scavenger comprising the organic 
polymer material. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a graph shoWing the results of experiments in 
Example 5 performed to compare copper ion scavenging 
performance of a heavy metal ion scavenger comprising an 
organic polymer material of the present invention With those 
of a commercially available chelate resin and a heavy metal 
ion scavenger of the prior art. 

THE MOST PREFERRED EMBODIMENTS OF 
THE INVENTION 

Various aspects of the present invention are explained in 
detail beloW. The “functional group capable of forming a 
complex With a heavy metal ion” as de?ned herein is simply 
referred to as “chelate group” beloW. The “styrene com 
pound having a haloalkyl group on the benZene ring” is also 
simply referred to as “haloalkyl-substituted styrene” beloW. 

Organic polymer materials of the present invention are 
chemically very stable because a polymer side chain con 
taining a chelate group has been introduced onto the poly 
mer backbone of a chemically stable and sufficiently 
mechanically strong organic polymer base. They also have 
the advantage that no heavy metal ions or reactants are 
dissipated because the chelate group on the polymer side 
chain reacts With a heavy metal ion to form a stable complex. 

In typical heavy metal ion scavengers comprising chelate 
resin beads, a chelate group has been introduced onto the 
polymer backbone of a polymer resin to confer heavy metal 
ion adsorbing function and those polymer backbones are 
crosslinked to each other to compensate for deterioration of 
physical strength due to introduction of this chelate group. 
In chelate resins, a chelate group such as iminodiacetate 
group has been generally introduced onto the backbone of a 
polystyrene obtained by polymeriZing a styrene monomer. 
HoWever, once these chelate groups are introduced, several 
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Water molecules are coordinated around the highly hydro 
philic chelate groups to form gaps between polymer chains, 
Whereby the resin is sWollen or otherWise affected to loWer 
the physical strength. In order to solve this problem, poly 
styrene backbones are crosslinked to each other With a 
crosslinker such as divinylbenZene in chelate resins. This 
enhances physical strength of the resins, but another prob 
lem occurs, that is, absorption/desorption functions such as 
heavy metal ion-absorbing speed or regenerant-diffusing 
speed are loWered by the formation of a crosslinked struc 
ture. In organic polymer materials of the present invention, 
a polymer side chain is provided on the polymer backbone 
of an organic polymer base and a chelate group is introduced 
onto the polymer side chain, Whereby eXcellent heavy metal 
ion adsorbing/desorbing performance can be conferred on 
the base While maintaining the physical strength of the 
polymer backbone. Heavy metal ion scavengers comprising 
an organic polymer material of the present invention can 
maintain both heavy metal ion-absorbing speed and 
regenerant-diffusing speed at high level because they have 
no crosslinked structure in the polymer backbone. In organic 
polymer materials of the present invention, the backbone 
serves to hold physical strength or con?guration. 

In organic polymer materials of the present invention, 
suitable means for introducing a side chain in the form of a 
polymer chain onto the polymer backbone include graft 
polymeriZation. Especially, radiation-induced graft poly 
meriZation is most preferred for the purpose of the present 
invention, because a desired graft polymer side chain can be 
introduced into an organic polymer base by irradiating the 
base to produce a radical and reacting it With a graft 
monomer and the number or length of the graft chain can be 
relatively freely controlled and the polymer side chain can 
be introduced into eXisting polymer materials in various 
shapes. 

Radiations that can be used in radiation-induced graft 
polymeriZation Well suitable for the purpose of the present 
invention include ot-rays, [3-rays, y-rays, electron rays, UV 
ray, etc., among Which y-rays and electron rays are preferred 
for use in the present invention. Radiation-induced graft 
polymeriZation includes preirradiation graft polymeriZation 
involving preliminarily irradiating a graft base and then 
bringing it into contact With a polymeriZable monomer (graft 
monomer) for reaction, and simultaneous irradiation graft 
polymeriZation involving simultaneously irradiating a sys 
tem containing a base and a monomer, and either method can 
be used in the present invention. Radiation-induced graft 
polymeriZation includes various manners of contact betWeen 
a monomer and a base, such as liquid phase graft polymer 
iZation performed With a base immersed in a monomer 
solution, gas phase graft polymeriZation performed With a 
base in contact With the vapor of a monomer, or immersion 
gas phase graft polymeriZation performed by immersing a 
base in a monomer solution and then removing it from the 
monomer solution for reaction in a gas phase, and any 
method can be used in the present invention. 

Fibers and Woven/nonWoven fabrics comprising a ?ber 
assembly are the most preferred materials for use as organic 
polymer bases for preparing organic polymer materials of 
the present invention, and are Well suitable for use in the 
immersion gas phase graft polymeriZation because they tend 
to retain monomer solutions. 

The functional chelate group capable of forming a com 
pleX With a heavy metal ion in organic polymer materials of 
the present invention can be any one of those knoWn to form 
a complex With a heavy metal ion in the art, typically 
functional groups derived from iminodiacetic acid and 
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4 
sodium salts thereof; functional groups derived from various 
amino acids such as phenylalanine, lysine, leucine, valine 
and proline as Well as sodium salts thereof; functional 
groups derived from iminodiethanol, etc. 
The polymer side chain introduced onto the polymer 

backbone of an organic polymer base in organic polymer 
materials of the present invention is derived from a 
haloalkyl-substituted styrene. The polymer side chain is 
introduced by graft-polymerizing a haloalkyl-substituted 
styrene on the backbone of an organic polymer base. An 
eXample of haloalkyl-substituted styrenes preferred for use 
in the present invention is an halo-n-alkyl-substituted sty 
rene represented by the formula: 

Especially preferred are chloromethylstyrene represented 
by the formula: 

and bromoethylstyrene represented by the formula: 

/\/ 
Surprisingly, heavy metal ion scavengers comprising an 

organic polymer material having a graft polymer side chain 
derived from a haloalkyl-substituted styrene according to the 
present invention Were found to greatly improve heavy 
metal ion scavenging performance as compared With con 
ventional nonWoven materials having a glycidyl methacry 
late graft side chain in Which the same chelate group has 
been introduced. The reason for this is not unknoWn, but this 
is probably because the resulting complexes have different 
stability constants due to the difference in steric structure 
betWeen the glycidyl methacrylate graft side chain and the 
haloalkyl-substituted styrene graft side chain. Previous stud 
ies on improvement of ion adsorbing/desorbing performance 
in this ?eld Were solely focused on choice of a chelate group 
involved in ion adsorption/desorption and choice of the 
optimal density, but seldom addressed to the relation 
betWeen the nature of the graft polymer side chain itself and 
ion adsorbing/desorbing performance. The present invention 
is the ?rst ?nding that ion adsorbing/desorbing performance 
is in?uenced by not only choice of a chelate group involved 
in ion adsorption/desorption and choice of the optimal 
density but also the nature of the graft polymer side chain. 

Organic polymer bases for preparing organic polymer 
materials of the present invention are preferably polyole?n 
based organic polymer bases. Polyole?n-based organic 
polymer bases are suitable for the purpose of introducing a 
graft side chain by radiation-induced graft polymeriZation 
because they are not degradable by radiations. Speci?c 
eXamples of polyole?n-based polymer materials Well suit 
able for use as organic polymer bases for preparing organic 
polymer materials of the present invention include, but not 
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limited to, polyole?ns such as polyethylene and polypropy 
lene; halogenated polyole?ns such as PTFE and polyvinyl 
chloride; and ole?n-halogenated ole?n copolymers such as 
ethylene-ethylene tetra?uoride copolymers and ethylene 
vinyl alcohol copolymers (EVA). 

These organic polymer bases can be preferably in the 
form of a polymer elemental ?ber or a Woven or nonWoven 

fabric comprising an assembly thereof. Fibrous polymers 
have a large surface area enough to remove heavy metal ions 
at high speed and they are light and readily formable. 
Speci?c examples of such forms include long ?bers and 
processed products thereof, short ?bers and processed prod 
ucts thereof as Well as segments thereof. Long ?bers include, 
for example, continuous ?laments, and short ?bers include, 
for example, staple ?bers. Processed products of long and 
short ?bers include various Woven and nonWoven fabrics 
made from these ?bers. Some Woven/nonWoven fabric bases 
have a ?lter function or the like by themselves so that a 
multifunctional material can be formed by introducing a 
chelate group into a base having such a function because it 
can remove not only heavy metal ions but also ?ne particles 
or the like. Woven/nonWoven materials can be suitably used 
as bases for radiation-induced graft polymeriZation, and are 
preferred for organic polymer materials of the present inven 
tion used in the form of a ?lter because they and are light and 
easy to form into a ?lter. Heavy metal ion scavengers 
prepared from Woven/nonWoven fabrics can be easily 
handled during disposal and readily incinerated in contrast 
to conventional chelate resins having a crosslinked structure 
that are hard to incinerate. 

Organic polymer materials of the present invention can be 
prepared by ?rst introducing a polymer side chain by 
graft-polymeriZing a haloalkyl-substituted styrene onto the 
polymer backbone of an organic polymer base. Then, the 
halogen group of the polymer side chain can be replaced 
With a compound having a chelate group to prepare an 
organic polymer material of the present invention. 
Alternatively, organic polymer materials of the present 
invention can also be prepared by replacing the halogen 
group of the polymer side chain With a compound having a 
functional group capable of being converted into a chelate 
group and then converting the functional group into the 
chelate group. Compounds having a functional group 
capable of being converted into a chelate group include, for 
example, dialkyl iminodiacetate esters and alkyl esters of 
various amino acids. Speci?cally, chloromethylstyrene is 
?rst graft-polymeriZed onto the polymer backbone of an 
organic polymer base and the chloro group on the resulting 
polymer side chain reacted With a sul?de to form a sulfo 
nium salt, Which is then reacted With sodium iminodiacetate, 
Whereby an organic polymer material of the present inven 
tion in Which a sodium iminodiacetate group has been 
introduced onto the polymer side chain can be obtained. 
Alternatively, chloromethylstyrene is ?rst graft-polymeriZed 
onto the polymer backbone of an organic polymer base and 
the chloro group on the resulting polymer side chain is 
replaced With iodine and then reacted With diethyl iminodi 
acetate ester to replace iodine With a diethyl iminodiacetate 
ester group, Which is then converted into a sodium salt by 
reaction With sodium hydroxide, Whereby an organic poly 
mer material of the present invention in Which a sodium 
iminodiacetate group has been introduced onto the polymer 
side chain can be obtained. 
Heavy metal ion scavengers comprising an organic poly 

mer material of the present invention can be suitably used to 
remove heavy metal ions in not only Water but also organic 
media by selecting the nature of the chelate group. For 
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6 
example, the inventors found that heavy metal ion scaven 
gers having a chelate group derived from iminodiethanol 
shoW more excellent heavy metal ion scavenging perfor 
mance in organic media than those having an iminodiacetate 
group. 
Heavy metal ion scavengers comprising an organic poly 

mer material of the present invention can be used to remove 
various heavy metal ions. Heavy metal ions that can be 
removed by heavy metal ion scavengers of the present 
invention include cobalt, nickel, copper, mercury, cadmium, 
lead, iron, Zinc or the like. 
The folloWing examples illustrate various speci?c 

embodiments of the present invention Without, hoWever, 
limiting the invention thereto. 

EXAMPLE 1 

A nonWoven cloth having an areal density of 50 g/m2 
made of a polyethylene ?ber of about 10—16 pm in diameter 
Was used as an organic polymer base. This nonWoven cloth 
base in an amount of 40 g Was irradiated With y-rays at 160 
kGy With cooling on dry ice. This irradiated base Was 
immersed in chloromethylstyrene (50% m-isomer, 50% 
p-isomer, trade name: CMS-AM from Seimi Chemical) 
preliminarily freed of polymeriZation inhibitors and reacted 
at 50° C. for 5 hours to give 86 g of a chloromethylstyrene 
grafted nonWoven cloth at a grafting degree of 115%. 

This grafted nonWoven cloth in an amount of 19.6 g Was 
immersed in a solution of 52.5 g iminodiethanol in isopropyl 
alcohol (450 ml) and reacted at 70° C. for 48 hours. After 
reaction, the nonWoven cloth base Was successively Washed 
With pure Water, 0.1 N aqueous sodium hydroxide solution 
and methanol, and then the solvent Was Wiped off and the 
base Was dried under reduced pressure at 50° C. for 12 hours 
to give 23.7 g of an organic polymer material of the present 
invention. This is designated as heavy metal ion scavenger 
1. 

EXAMPLE 2 

A chloromethylstyrene-grafted nonWoven cloth in an 
amount of 20.7 g obtained in the same manner as in Example 
1 Was immersed in a solution of 36 g sodium iodide in 
acetone (400 ml) and reacted at 50° C. for 48 hours. After 
reaction, the nonWoven cloth base Was successively Washed 
With pure Water and acetone, and then the solvent Was Wiped 
off. Then, this nonWoven cloth Was immersed in a solution 
of 77.8 g diethyl iminodiacetate in dimethylformamide (360 
ml) and reacted at 80° C. for 48 hours. After reaction, the 
nonWoven cloth Was Washed With methanol. This nonWoven 
cloth Was further immersed in 1N sodium hydroxide-ethanol 
mixed solution (200 ml+200 ml) and reacted at 80° C. for 48 
hours and then repeatedly Washed With pure Water, and then 
Water Was Wiped off and the nonWoven cloth Was dried 
under reduced pressure at 50° C. to give 28.5 g of an organic 
polymer material of the present invention. This is designated 
as heavy metal ion scavenger 2. 

COMPARATIVE EXAMPLE 1 

In the same manner as in Example 1, 11.5 g of a 
nonWoven polyethylene cloth Was irradiated With y-rays. 
This Was immersed in glycidyl methacrylate and subjected 
to graft polymeriZation at 60° C. for 3 hours, to give 23.0 g 
of a glycidyl methacrylate-grafted nonWoven cloth at a 
grafting degree of 100%. 

This grafted nonWoven cloth in an amount of 8.0 g Was 
immersed in a solution of 13 g sodium iminodiacetate in 
Water-isopropanol (85 ml+85 ml) and heated at 80° C. for 24 
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hours. After reaction, the nonWoven cloth Was successively 
Washed With pure Water, 0.2 N NaOH and pure Water, and 
then the solvent Was Wiped off and the nonWoven cloth Was 
dried under reduced pressure at 50° C. to give 11.1 g of 
heavy metal ion scavenger A. 

EXAMPLE 3 

Evaluation Tests for Copper ion Scavenging 
Performance of Heavy Metal Ion Scavengers in 

Water (Batch Tests) 
An aqueous solution at 100 ppm copper ion (pH=5.15) 

Was prepared by dissolving copper sulfate in pure Water. In 
an Erlenmeyer ?ask equipped With a stopper, a 9 cm2 sample 
of each of heavy metal ion scavengers 2 and A obtained 
above Was immersed in 100 ml of this aqueous solution and 
sloWly stirred at 25° C. The copper ion level in the aqueous 
solution Was determined 5, 15, 30, 60 and 120 minutes after 
the scavenger Was immersed. The results are shoWn in Table 
1 beloW. 

TABLE 1 

Scavenger 2 Scavenger A 

Weight of scavenger (mg) 168.4 191.2 
Copper ion level (ppm) 

After 5 minutes 31.4 37.0 
After 15 minutes 8.75 15.4 
After 30 minutes 0.6 6.9 
After 60 minutes 0.13 1.0 
After 120 minutes 0.09 0.6 

Table 1 shoWs that a heavy metal ion scavenger compris 
ing an organic polymer material of the present invention has 
remarkably excellent copper ion scavenging performance as 
compared With a conventional scavenger obtained by graft 
ing glycidyl methacrylate. 

EXAMPLE 4 

Evaluation Tests for Copper Ion Scavenging 
Performance of Heavy Metal Ion Scavengers in an 

Organic Medium (Batch Tests) 
An isopropyl alcohol solution at 5 ppm copper ion Was 

prepared by adding 0.5 ml of an aqueous solution at 1000 
ppm copper sulfate to 100 ml of isopropyl alcohol. In an 
Erlenmeyer ?ask equipped With a stopper, a 20 cm2 sample 
of each of heavy metal ion scavengers 1 and 2 obtained 
above Was immersed in 100 ml of this solution and sloWly 
stirred at 25° C. The copper ion level in the solution Was 
determined 1, 2, 6 and 24 hours after the scavenger Was 
immersed. The results are shoWn in Table 2 beloW. 

TABLE 2 

Scavenger 1 Scavenger 2 

Weight of scavenger (mg) 341.1 357.3 
Copper ion level (ppm) 

After 1 hour 3.02 4.16 
After 2 hours 2.14 4.10 
After 6 hours 0.55 4.08 
After 24 hours 0.10 4.07 

Table 2 shoWs that scavenger 1 (having an iminodiethanol 
chelate group) has more excellent copper ion scavenging 
performance in an organic medium than scavenger 2 (that 
shoWed excellent copper ion scavenging performance in 
Water). 
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EXAMPLE 5 

Evaluation Tests for Copper Ion Scavenging 
Performance of Scavengers (Continuous Tests) 

A stack of samples of 18 mm in diameter of heavy metal 
ion scavenger 2 or A obtained above or a commercially 
available chelate resin (DIAION CR11) Were packed in a 
glass column having an inner diameter of 18 mm up to a bed 
height of 2.2 cm (bed volume 5.1 ml). This column Was 
pretreated by passing 2 L of pure Water at a flow rate of 1.27 
L/h for heavy metal ion scavengers 2 and A or 0.13 L/h for 
DIAION. Then, an aqueous solution at 10 ppm copper ion 
(pH=5.4) Was passed at a flow rate of 1.27 L/h (SV=250/h) 
and copper ion levels in treated Water Were determined. The 
results are shoWn in FIG. 1. 

FIG. 1 shoWs that a heavy metal ion scavenger comprising 
an organic polymer material of the present invention more 
effectively retains copper ion scavenging performance than 
either a commercially available chelate resin or a conven 
tional heavy metal ion scavenger based on glycidyl meth 
acrylate. Moreover, copper ion can be effectively removed 
even at a very high flow rate as shoWn in this example, 
suggesting the possibility of greatly reduced process time 
and space saving in heavy metal removal. 

INDUSTRIAL APPLICABILITY 

Organic polymer materials of the present invention are 
characteriZed in that they have a polymer side chain derived 
from a haloalkyl-substituted styrene on the backbone of an 
organic polymer base and a chelate group has been intro 
duced onto the polymer side chain, and therefore, these 
materials can attain more excellent heavy metal ion 
adsorbing/desorbing performance and can be suitably used 
as heavy metal ion scavengers because they have high 
physical strength and rapidly adsorb/desorb heavy metal 
ions and diffuse regenerants. Especially, they have greatly 
improved heavy metal ion scavenging performance as com 
pared With conventional heavy metal ion scavengers having 
a glycidyl methacrylate-grafted side chain. They can be 
safely used against environmental pollution Without inci 
dentally releasing adsorbed heavy metal ions because heavy 
metal ions are stably coordinated to the chelate group 
directly linked to the polymer base via covalent bond. Spent 
scavengers can be reused because they can be regenerated 
With an alkali after dissolution of heavy metal ions With an 
acid. Heavy metal ion scavengers of the present invention 
are readily disposable by incineration or other means and 
lighter and less expensive as compared With conventional 
chelate resins. Heavy metal ion scavengers comprising an 
organic polymer material of the present invention can be 
used to effectively remove heavy metal ions in not only 
Water but also organic media by suitably selecting the 
chelate group. The amount of the chelate group, the diameter 
of the ?ber and other factors of heavy metal ion scavengers 
of the present invention can be appropriately selected 
depending on conditions such as temperature, concentration 
and scale because they comprise a readily formable and 
compact polymer material. 
The present invention includes the folloWing aspects. 
1. An organic polymer material characteriZed in that it has 

a polymer side chain derived from a styrene compound 
having a haloalkyl group on the benZene ring on the back 
bone of an organic polymer base and a functional group 
capable of forming a complex With a heavy metal ion has 
been introduced onto said polymer side chain. 

2. The organic polymer material as de?ned in 1 above 
Wherein said organic polymer base comprises a polyole?n 
based organic polymer. 
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3. The organic polymer material as de?ned in 1 or 2 
Wherein said organic polymer base has a form selected from 
?bers, Woven or nonWoven fabrics comprising a ?ber 

assembly and processed products thereof and segments 
thereof. 

4. The organic polymer material as de?ned in any one of 
1 to 3 Wherein said polymer side chain has been introduced 
onto the backbone of an organic polymer base by radiation 
induced graft polymeriZation. 

5. The organic polymer material as de?ned in any one of 
1 to 4 Wherein said functional group capable of forming a 
complex With a heavy metal ion is a group derived from 
iminodiacetic acid, iminodiethanol, amino acids or a salt 
thereof. 

6. A heavy metal ion scavenger comprising the organic 
polymer material as de?ned in any one of 1 to 5. 

7. Aprocess for preparing the organic polymer material as 
de?ned in any one of 1 to 5, comprising graft-polymeriZing 
a styrene compound having a haloalkyl group on the ben 
Zene ring to an organic polymer base to form a polymer side 
chain and then introducing a functional group capable of 
forming a complex With a heavy metal ion onto said polymer 
side chain by reacting said polymer side chain With a 
compound having said functional group capable of forming 
a complex With a heavy metal ion or reacting said polymer 
side chain With a compound having a group capable of being 
converted into said functional group and then converting 
said group into said functional group. 

10 

15 

25 

10 
What is claimed is: 
1. An organic polymer material having a polymer side 

chain derived from a styrene compound having a haloalkyl 
group on the benZene ring on the backbone of an organic 
polymer base and a functional group capable of forming a 
complex With a heavy metal ion Which has been introduced 
onto said polymer side chain. 

2. The organic polymer material as de?ned in claim 1 
Wherein said polymer side chain has been introduced onto 
the backbone of an organic polymer base by radiation 
induced graft polymeriZation. 

3. The organic polymer material as de?ned in claim 1 
Wherein said functional group capable of forming a complex 
With a heavy metal ion is a group derived from iminodiacetic 
acid, iminodiethanol, amino acids or a salt thereof. 

4. A heavy metal ion scavenger comprising the organic 
polymer material as de?ned in claim 1. 

5. Aprocess for preparing the organic polymer material as 
de?ned in claim 1, comprising graft-polymeriZing a styrene 
compound having a haloalkyl group on the benZene ring to 
an organic polymer base to form a polymer side chain and 
then introducing a functional group capable of forming a 
complex With a heavy metal ion onto said polymer side 
chain by reacting said polymer side chain With a compound 
having said functional group capable of forming a complex 
With a heavy metal ion or reacting said polymer side chain 
With a compound having a group capable of being converted 
into said functional group and then converting said group 
into said functional group. 

* * * * * 


